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Introduction 123
Brazil is the largest exporter of beef in the world (USDA, 2018) . Corn and sorghum grains 124 are the main sources of starch used in Brazilian beef steers feedlot (Oliveira and Millen, Grain rehydration and ensiling 163 Sixty days before the beginning of the experiment, corn and sorghum grains were 164 rehydrated. Six thousand kilograms of each grain were milled in a hammer mill with a 3-165 mm screen. Then, samples were collected to determine the content of dry matter of the 166 ground material. Subsequently, water was added to the ground material until 35% 167 moisture was reached, using a concrete mixer for homogenization. The ground and 168 rehydrated grains were ensiled in horizontal concrete silos, at an approximate density of 169 1000 kg/m³. Silos were covered with plastic canvas and a layer of sand approximately 10 170 cm was placed on the canvas. Diets and chemical analysis 173 The diets were isoproteic and formulated according to the BR-CORTE for gains of 1.2 174 kg/day (Valadares Filho et al., 2010) . The diets were composed of 30% corn silage and 175 70% concentrate ( Meat quality analyzes were determined in fresh and aged meat (7 days). After the cooling 202 period, samples of the L. lumborum muscle were collected. Then, two one-inch (2.54 cm) 203 thick steaks were vacuum-packed, one being immediately frozen (fresh meat) and the 204 other aged for seven days at 4 °C and then frozen at -20 °C (aged meat). Thawing, cooking and total losses, and shear force 218 Thawing losses were calculated as the weight difference between steaks before and after 219 thawing for 16 h at 4 °C. Cooking losses were calculated as the weight difference between 220 steaks before and after cooking in a water bath at 80 °C for 60 min. Total losses were 221 calculated as the weight difference between frozen steaks and cooked steaks (AMSA,
.
223
The shear force measurements were performed on the same steaks used to estimate the 
Results

252
There was no effect (p>0.05) of grain type, processing or interaction between these factors 253 on the carcass pH during the 24 hours of cooling (Table 2) . The treatments did not affect (p>0.05) meat colour parameters (L*, a* and b*) in both regardless of the processing type (Table 3) . 
274
There were no differences (p>0.05) between treatments for shear force, thawing, cooking 275 and total losses in fresh or aged steaks (Table 4 ). Sarcomere length was higher (p=0.01) 276 in the aged meat of steers fed sorghum grain, regardless of the processing method ( There were no effects (p>0.05) of cereal grain type, their processing nor interaction 287 between them on the chemical composition of beef (Table 5) .
288 289 Table 5 . Average values of chemical composition of fresh steaks from steers fed corn 290 (dry or rehydrated) or sorghum (dry or rehydrated) grain. 
295
Discussion
296
The final pH values, after 24 hours of cooling, were within the range considered ideal 297 (5.5 to 5.8) for beef (Ferguson and Gerrard, 2014) . Although diets with rehydrated grains 298 provide a higher energy density, the lack of effect of grain processing on the rate of 299 muscle pH decline could suggest that diets did not influence the synthesis and storage of 300 muscle glycogen. The lack of effect of dietary energy density on pH drop has already 301 been reported in ruminant carcasses (Immonen et al., 2000; Lowe et al., 2002; Apaoblaza 302 et al., 2017) . This suggests that although dietary energy density has a strong impact on 303 muscle glycogen synthesis (Pethick and Rowe, 1996; Frylinck et al., 2013) , the 304 relationship between muscle glycogen concentration and postmortem pH drop is not 305 always linear, since it is also dependent on the activity of enzymes involved in 306 glycogenolysis (Apaoblaza et al., 2015) . Similar to our study, the lamb carcass pH also 307 did not differ between animals fed diets containing dry or ensiled high-moisture corn 308 grain (Oliveira et al., 2015) . grain, could be an alternative to meet the demands of these stricter markets.
324
The tenderness values found in all treatments are within the range considered as tender 
328
The values found among all treatments analyzed for sarcomere length are within the 329 natural variation (1.3-2.1 μm) found in tender meat (Starkey et al., 2016) . Post-mortem 330 sarcomere length is a variable that interferes with meat tenderness, because a shorter 331 sarcomere results in an increase in muscle fiber diameter and a reduction in the area of 332 action of proteolytic enzymes (Ertbjerg and Puolanne, 2017). Sarcomere length was 333 higher in aged meat for 7 days of steers fed sorghum grain, regardless of the processing 334 method. Proteolysis is the major structural change that occurs during meat aging, and can 335 be related to increases in sarcomere length (Takahashi, 1999) . Thus, differences in the 336 activity of proteolytic enzymes such as calpain and cathepsins could be related to 337 differences in sarcomere length between treatments.
338
The lack of grain type effect on thawing, cooking and total losses have already been 
